Mass spectrometric analysis of the phosphorylation levels of the SWI/SNF chromatin remodeling/tumor suppressor proteins ARID1A and Brg1 in ovarian clear cell adenocarcinoma cell lines.
Protein phosphorylation is one of the major factors involved in tumor progression and malignancy. We performed exploratory studies aimed at identifying phosphoproteins characteristic to cell lines derived from ovarian clear cell adenocarcinoma (CCA), a highly malignant type of ovarian cancer. Comparative phosphoproteome analysis revealed that the phosphopeptides of five SWI/SNF chromatin remodeling/tumor suppressor components, including ARID1A and BRG1, were significantly down-regulated in CCA cells. We then quantitatively determined the phosphorylation levels of ARID1A and BRG1 by immunoprecipitation-multiple reaction monitoring (IP-MRM) that we used for analysis of the cognate phospho- and nonphosphopeptides of low-abundance proteins. The phosphorylation level of Brg1 at Ser1452 was down-regulated in CCA cells, whereas the phosphorylation level of ARID1A at Ser696 did not significantly differ between CCA and non-CCA cells. These results were consistent with the results of immunoblotting showing that Brg1 levels were comparable, but ARID1A levels were lower, in CCA cells relative to non-CCA cells. This is the first report to demonstrate reduced phosphorylation of Brg1 in CCA-derived cells. Our data also indicated that the IP-MRM/MS method we used is a powerful tool for validation of the phosphoproteins detected by shotgun analysis of phosphopeptides.